longitude and latitude and COORD will use R u to rotate the corresponding 3-vector into a direction relative to equatorial coordinates of the date. The rest of the transformation to ME coordinates proceeds as usual. A more convenient set of axes for a planetary observer might be fixed relative to the planet (comet or spacecraft) to be observed. The specification of the Euler angles as linear functions of time allows the definition of coordinates which rotate relative to the standard set. For mapping projects, one can define coordinates whose equator passes through the region to be mapped, providing a locally rectangular grid on the sky.
If coordinate axes are defined so as to place the pole on a radio source, a circular scan can be made about the object. For example, coordinates were defined whose pole lay on the source PKS1934-683 whose position (equatorial, B1950.0) is R. A. 19 h 34 m 47 s .6, Dec. -63 °49' 38 " . The Euler angles to define these axes were 0 = 0, 0 = T T / 2 -6 = 153°.8272, t = a =293°.6983. A scan was requested between the points ( -1 8 0°, 89°56') and (+ 180°, 89°56'). Figure 2 shows the detected output from the Parkes H-OH receiver used at 1420 MHz. Deviation of the signal from a constant level from such a scan is indicative of pointing errors.
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Angle Figure 2 -Source profile of PKS1934-638 at 1420 MHz along two circular scans. The solid curve is the profile with the coordinate pole placed on the source. The dashed curve is from a scan with the pole 2' arc from the source. The beamwidth at 1420 MHz is 14' arc. The inset is a diagram of the scan track.
Introduction
The Fleurs synthesis telescope (FST), first described by Christiansen (1973) , has in recent years undergone a series of upgrades to improve its performance. Previous papers (Jones et al. 1984; Bunton et al. 1985) have described the extension of the array to include a total of six 13.7 m antennas in addition to the 32 smaller antennas of the older east-west array. The large antennas, four of which are aligned in an east-west direction and two in a north-south direction, give maximum baselines of about 75O0X (east-west) and 2800X (north-south) at 1.4 GHz to yield a maximum resolution of about 20 x 30 arcseconds. The recent implication of full computer control of the six large antennas has provided a considerable improvement in the versatility of the instrument. In particular, it is now possible to use the sub-array of six large antennas to carry out unattended observing and sequenced 'snapshots' of a large number of fields, in addition to the full synthesis mode of operation. In this paper we outline the features of the 'six-dish array' and some of the astronomical programs to which it is particularly suited.
The Six-Dish Array
The parameters of the six-dish array have been discussed at some length by Bunton et al. (1985) , who also describe its use in conjunction with the older east-west array and some practical Proc.ASA 6(3) 1986 Batty et. al. 347 considerations for its use. Here we will briefly summarize its main features. Figure 1 shows the U-V coverage of the six-dish array for
Right Ascension Offset (arcmin) Figure 1 -(a) The U-V coverage of the Fleurs six-dish array at a declination of -60° for a full 8 h synthesis, (b) A contour plot of the synthesized beam corresponding to (a).
Contour intervals are at -10, -5 , 2, 5, 10, 20, . . . 90% of the peak.
an 8-h synthesis at declination -6 0°, together with a plot of the synthesized beam. The sidelobe level is high, but the degree of uniformity of U-V coverage is still fairly good, being best at southerly declinations but still usable near the equator. The degraded performance at northerly declinations is of comparatively minor concern, considering the effective coverage to about -4 0° declination of high-resolution Northern Hemisphere instruments such as the VLA. The half-power primary beamwidth of the array is ~ l°. l . The relatively high sidelobe level, coupled with the absence of short spacings (below ~ 1000X) means that the six-dish array is suited to observations of only relatively simple and compact sources; the response of the shortest interferometer spacing is reduced by half for an equivalent Gaussian source size of ~ 2 arcmin. This limitation is further affected by the slight variation of the synthesized beam over the map -a result of the presence of north-south baselines (Bunton etal. 1985; Frater 1978) . This causes difficulties in cleaning sources near the edge of the map, but for sources near the field centre the processing is still quite efficient.
Because of the lower-noise front ends on the large antennas the sensitivity of the six-dish array is comparable to that of the east-west array (four large plus 32 small dishes), the rms noise being about 4-5 mJy for an 8-h synthesis.
In spite of the restriction to relatively compact objects, the six-dish array has an enormous advantage over the full array in flexibility, improved potential accuracy of calibration and speed of scientific return. With the large antennas operating under computer control the effort required to carry out observing has been drastically reduced. Several days of unattended observing is possible, many fields may be observed in one day, and observations of position and flux calibrators may be interleaved with program sources to provide a quasicontinuous calibration. Previously the system gain and phase calibration was assumed to be constant over a period of days.
With the increased speed of observations, data reduction has once again become the major limitation, not so much in computing power as in the manual data handling, since the number of fields which can be observed in any one period has increased by an order of magnitude. Measures are constantly being implemented to automate and streamline the processing as much as possible, but owing to the critical lack of observatory support staff, outside users are still expected to carry out the final stages of map-making, cleaning, etc., for observing programs requiring more than one or two fields.
'Multiple-Snapshot' Observations
For synthesis telescopes with good instantaneous coverage of the U-V plane (such as the VLA) it is possible to produce a map from a single short 'snapshot' of data, albeit at the expense of sensitivity and dynamic range compared with a full synthesis. For the Fleurs six-dish array the instantaneous U-V coverage is rather sparse, and the production of a useful map requires at least several 'snapshots'. Typically six or seven such observations are taken, each of at least 10-min duration and distributed over as wide an hour-angle as possible. To illustrate the method, Figure 2 shows cleaned six-dish maps of the multiple component source 2152-699. Each is made from six equally spaced 'snapshots' whose duration decreases successively from of the data). While the map quality clearly decreases with the decreasing duty cycle even (d) has a dynamic range of 30 (defined as the ratio of peak source amplitude to the peak of spurious features in the map). The maps are not noise-limited, and so the dynamic range is set by imperfections in the calibration. Clearly little information is lost in this case by using only a fraction of the original data. For surveying many fields this time-shared mode offers distinct advantages. The number of fields which can be observed in a given period varies approximately inversely as the duty cycle per observation, while the limiting sensitivity clearly only varies inversely as the square root of the duty cycle. For example, if only positions and rough maps of relatively strong compact sources are required the duty cycle can be made quite low to optimize the number of sources observed (unfortunately, the processing time per map is effectively constant)! This 'multiple-snapshot' mode of observing also allows more accurate calibration of the data, since calibrators may be interleaved continuously with program sources. The calibration software is currently being updated to take advantage of this; compensation for small residual gain and phase changes during a synthesis should improve the dynamic range considerably.
Optical Identification of Parkes Radio Sources
One program which has proved well matched to the array capabilities is the accurate measurement of positions of objects from the Parkes radio source catalogue. A survey of about 80 flat-spectrum sources over the range RA 06 h to 18 h , Dec. -50° to -80°, undertaken with a view to obtaining optical identifications and establishing radio morphologies, is now nearly complete. This survey has been undertaken to improve the quality of radio positions and identifications in the far south. While the Tidbinbilla interferometer (Batty et al. 1982 ) is also ideally suited to this work the availability of suitable observing time over the last few years has seriously limited its work. In contrast, the Fleurs array is at present rapidly accessible and is convenient for unattended observing. Figure 3 shows the (radio-optical) positional scatter for objects 
Monitoring of Radio Star Activity
From November 1985 through early 1986 the six-dish array was involved in several periods of continuous monitoring of the activity of several radio stars, in particular the RSCVn variable HR1099 (Bunton et al. 1986 ). This involved the daily mapping of the star, in order to estimate the radio flux; this was usually well in excess of the 5 mJy sensitivity limit of the array, and it was possible to follow the 'light curve' over several cycles of activity. The ready availability and flexibility of the array meant that scheduling of the observations was possible on short notice-an important advantage for observing transient phenomena.
The variation in measured radio position for HR1099 gives a good indication of the position measurement accuracy at low flux levels. Figure 4 shows the scatter of the measured Fleurs radio position as a function of flux density. The scatter shows good agreement with the values expected on the basis of the signal-to-noise ratio (solid lines), assuming an rms map noise of -5 mJy. that of all current Southern Hemisphere radio mapping arrays, with the exception of a VLBI network. It is therefore a valuable tool for the identification and measurement of structure of compact sources which might be suitable as general purpose radio position calibrators, both at present and for the Australia Telescope. With a minimum beam dimension size of 20 arcseconds, source sizes as small as a few arcseconds should be detectable; this limit may be lowered in future with calibration improvements.
Search for Compact Sources
With this in mind we have initiated measurements of several hundred potential calibrators (some of which overlap wth the optical identification program described earlier). In addition, several fields near the galactic plane have been mapped in a preliminary search for possible compact galactic objects which may be associated with pulsars or supernova remnants. 
Calibration and Precision Astrometry
A twofold program is being undertaken to improve the calibration of the array and carry out precision astrometry on a limited number of compact sources. The basic calibration of the array has suffered in the past from several drawbacks: (a) There is no phase stabilizing or measuring system for the array, and the phase and gain were merely assumed to remain constant during the full 8 h. While there is still no hardware phase stabilization system, inver-leaving of calibrators with the six-dish array goes some way towards alleviating these problems. (b) There were no suitable software packages to quickly measure all the geometric baseline parameters and, more important, to monitor their variation over long periods; this has meant that long-term drifts may have gone undetected. Software now exists to measure baseline parameters by fitting simultaneously to the phases for interleaved snapshot observations of several sources at different declinations. This program is also capable of solving for instrumental drifts and source positions at the same time, as is common practice in VLBI data reduction. The method should yield the most accurate positions of compact sources possible with the instrument, and preliminary indications are that accuracies well below 1 arcsecond should be achievable. It is hoped that this work can contribute significantly towards providing initial calibrator source positions for the Australia Telescope and improving the Southern Hemisphere reference frame in general.
Conclusion
Operation of the FST as a simple but versatile six-dish array has effectively provided a powerful new astronomical tool for Southern Hemisphere radio observations. Although limited to observations of relatively compact sources, it is readily accessible and can provide a rapid scientific return.
